Immunohistochemical analysis of reactive astrocytes around glioblastoma: an immunohistochemical study of postmortem glioblastoma cases.
To investigate the mechanisms of proteolysis within the glioma, and tissue reactions against glioblastoma, immunohistochemical detection both outside and inside of the tumor was performed using seven brains with glioblastoma that were obtained from autopsies. Immunohistochemistry was performed to detect vascular endothelial growth factor (VEGF), matrix metalloproteinases (MMP)-1,-2,-9, membrane-type matrix metalloproteinase (MT-MMP), interleukin (IL)1-beta, and IL-6. The data were translated into color graphics and the localization of these proteins was analyzed. In glial cells around the tumor, GFAP, VEGF, MMP-2, and MT-MMP were strongly expressed. Moreover, IL1-beta was also expressed strongly in the glial cells at the periphery of the tumor. IL-6 was recognized outside of the tumor, but was expressed only in the swollen astrocytes and normal pyramidal cells. These data suggest that in the periphery of the tumor, tissue reconstruction processes take place with concomitant degradation of the matrix by MMP-2 and MT-MMP, as well as vascular remodeling promoted by VEGF. The fact that IL1-beta, but not IL-6, was expressed strongly in the glial cells around the tumor, may indicate that these proteins expressed outside of the tumor are not utilized for tumor growth, but may be used to guard the tumor against invasions, such as immune response.